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REMARKS 

Review and reconsideration of the Office Action dated June 
23, 2005 is respectfully requested. 

All independent claims directed to the combustible gas have 
been amended to clarify that A and B are odorants that impart 
odor to the odorless gas. Support for the claim amendment can 
be found on page 1-2 the specification as originally filed. 

Claim 27 has been added. Support for new Claim 27 can be 
found on page 2, lines 1-5, of the specification as originally 
filed. 

No new matter has been added to the claims. 

Applicants respectfully requested that the Examiner 
consider all arguments filed during the response to the previous 
Office Actions. 

In addition, Applicants request that the Examiner consider 
the following arguments. 

Issue 1 (Translation error) 

Applicants note that it is the Examiner's position that the 
disclosure by Yoshida et al . of 2-methyl-3-isobutyl pyrazine, 
even if a typographical error, still provides a proper basis for 
maintaining his previous rejection of claims as being 
anticipated and/or obvious. 

Basically, the mention of 2-methyl-3-isobutyl pyrazine by 
Yoshida on column 4, line 27-28 and column 6, line 57 is a 
typographical error. The word "methyl" was substituted for the 
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correct word, "methoxy" . 

First, Applicants compared US Patent 4,487,613 (Yoshida) 
against the corresponding Japanese Patent 60-92396, both based 
on Japanese Application No, JP19840198752 in order to 
demonstrate that the US Patent contains a translation error. 

2-inethoxy-3-isobutyl pyrazine is mentioned 34 times in 
Yoshida, and 2-inethyl-3-isobutyl pyrazine is mentioned just 2 
times (column 4, line 37 and column 6, line 57) . In view of the 
occurrence of the term "methoxyl" only twice in such a long 
document, the skilled person would have tried to check by 
comparing with the priority document and immediately noticed 
that there is indeed a translation error. 

Please note that after intensive search, Applicants finally 
found out the translation of the terms methyl and methoxy. 



Guided by the numbers in the Japanese reference. Applicants 
located column 4, line 27-28 and column 6, line 57. Applicants 
noted that the second column of page 63 5 of the Japanese patent 
correspond to column 4 of the US patent. See attachments A-C. 

Comparing the two patents. Applicant confirmed that the 
term "methoxy" was translated to methyl in the US patent. The 
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same is true for column 6, line 57. 

The Examiner indicated that on column 6, line 57, the US 
reference teaches a 2-methyl-3-isobutyl pyrazine. This does not 
make sense . 

Please note that the term "2-methyl-3-isobutyl pyrazine" in 
column 6, line 57, is referring to Table 1, which includes the 
average panel results for Formulas A-G. Applicants note that 
Formulas A-G refer to 2-methoxy-3 isobutyl pyrazine. Nowhere in 
the formulas can be found the teaching of 2 -methyl -3 isobutyl 
pyrazine; thus, the mentioning in column 6, line 57, of 2- 
methyl-3 isobutyl pyrazine does not make sense. Thus, this is 
obviously a translation error. 

Furthermore, Applicants note in column 4, lines 2 7-28, 

"Thus, when 2 -methyl -3 -isobutyl pyrazine is used, the 
amount of mixture of 2- methoxy-3 isobutyl pyrazine and 4- 
methyl -4-mercapto 2 -pentanone" 

Please note that the term "2 -methyl -3 -isobutyl pyrazine" is 
linked to 2 -methoxy-3 -isobutyl pyrazine. This does not make 
sense. Thus, this is obviously a translation error. 

In both occurrences the use of the word "methyl" is a clear 
error because the entire patent is directed to the odor boosting 
qualities of 2 -methoxy-3 -isobutyl pyrazine. 
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Finally, the mere mention of 2 -methoxy-3-isobutyl pyrazine 
does not teach the present invention because there is no 
enablement for 2 -methyl-3 -isobutyl pyrazine in Yoshida. The use 
of the word 2 -inethyl-3 -isobutyl pyrazine in Yoshida is an error, 
and we respectfully request that the erroneous word not be cited 
as prior art against the present invention. 

Typographical errors arise, which can produce unintended 
chemical names, formulae or structures. {In re Yale, 168 USPQ 
46 (1970)). These may be demonstrably patent mistakes {In re 
Oda, et al., 170 USPQ 268 (1970)) or latent {In re Garfinkel, 
168 USPQ 662 (1971)). These occur in original articles, patents 
and even the Abstracting Indexes {Ex parte Henkel, et al , , 130 
USPQ 474 (1960) ) . Sometimes the "error" is deliberate as for 
general indexing by omitting substituent groups {Shell 
Development v. Watson, 113 USPQ 265 (D.DC 1957)). 

Issue 2 (Rejection) 

Applicants note that the present set of claims contain 8 
independent claims, namely- -Claims 1, 9, 19, 22, 24, 25, 26, 
and 27. In view that the Examiner indicated that Claims 25-26 
are allowable. The following remarks are addressed to the 
rejected independent claims. Claim 1, 9, 19, 22, 24, and 27, 
because if these claims are not anticipated or obvious, it 
follows that none of the other rejected dependent claims are 
anticipated or obvious. 

Regarding Claim 1 

Claim 1 is directed to a method of imparting odor to an 
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odorless gas by adding an odorizing composition having A, B 
(having specific boiling point and molecular weight) , and 
optionally C. Furthermore A and B are odorants that act as a 
warning signal to warn the presence of the combustible gas. 

Applicants note that the Yoshida reference fails to teach: 

1) a nitrogen compound having a molecular weight between 80 
and 160. Yoshida teaches 2-methoxy-3 -isobutyl pyrazine, 
which has a molecular weight of 166.2224 • (See Attachment 
B filed with Amendment £) 

2) a nitrogen compound having a boiling point from 90 to 
210°C. 2 -methoxy- 3 -isobutyl pyrazine has a boiling point of 
215 **C. (See Attachment A filed with Amendment E) ; 

3) a sulfur free odorizing composition. 

Applicant would like to point out to the Examiner that A 
and B odorants that were not added to the odorless gas to 
increase the odor on the gas because the gas is odorless. Thus, 
A and B impart odor to the odorless gas. 

Applicants note that the disclosed formulas of Yoshida 
(columns 5-6) show that preferred formulas comprise sulfide- 
containing components as the main ingredients. In contrast, 2- 
methoxy- 3 -isobutyl pyrazine is only present in an amount of 0.5 
parts per weight. Accordingly, Yoshida mentions the use of 2- 
methoxy- 3 -isobutyl as only an "odor boosting effect" (column 6, 
lines 53-56) . In other words, 2 -methoxy- 3 -isobutyl pyrazine is 
not disclosed as a genuine odorizing agent, but rather as a 
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component which can enhance the odor of the main (sulfide 
containing) odorizing components. 

In addition, Applicants note that the claim requires that 
the odor must be capable of acting as a "warning signal." The 
odor must be unmistakable and recognizable, which is inherently 
found in the properties of the chemicals of components "A" and 
"B" . (See Claim 27) 

Yoshida discloses the use of 2 -methoxy-3 -isobutyl pyrazine 
as a component of a gas-odorizing agent. However, the odor of 
2 -methoxy-3 -isobutyl pyrazine does not act as a warning signal. 
In fact, the odor property of 2 -methoxy-3 -isobutyl pyrazine is 
that of a green bell pepper, potato product, coffee, galbanum 
and green peas (see Attachment A) . People know that these odors 
typically emanate from kitchen and food areas. Thus, these 
odors would not act as a warning signal for people who smell 
escaped gas . 

Additionally, Applicants note that 2 -methoxy-3 -isobutyl is 
not the main source of odor in the compositions disclosed by 
Yoshida. Instead, Yoshida discloses the use of sulfides and 
mercaptans to create odor. 

The present claim requires that the odorizing composition 
to be free of sulfur components. 

Furthermore, the claim requires component B to have a 
specific range of boiling point and molecular weight. This is in 
view that the odorizing composition must have high volatility 
and evaporate leaving little residue. 

Claim 9 
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Claim 9 is directed to a combustible gas having: a) an 
odorless gas and 2) an odorizing composition having A, B (having 
specific boiling point and molecular weight) , and optionally C. 

The arguments set forth for Claim 1 apply to this claim. 
Claim 19 

Claim 19 is directed to a method of imparting odor to an 
odorless gas by adding an odorizing composition having A, B 
(limited by formula I and not limited by a specific boiling 
point and molecular weight) , and optionally C. 

The cited reference fails to teach that component B has 1) 
a structural formula I and 2) R^-R^ is either a hydrogen or a Ci- 
C4 alkyl group . 

Claim 22 

Claim 22 is directed to a combustible gas having: a) an 
odorless gas and 2) an odorizing composition having A, B 
(limited by formula I and not limited by a specific boiling 
point and molecular weight), and optionally C. 

The arguments set forth for Claim 19 apply to this claim. 

Claim 24 

Claim 24 is directed to an odorizing agent having: a) an 
odorless gas and 2) an odorizing composition having A, B 
(limited by formula I and not limited by a specific boiling 
point and molecular weight) , and optionally C. 

The arguments set forth for Claim 19 apply to this claim. 

For the reasons set for above, Applicants respectfully 
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request that the Examiner withdraw the rejection in view of the 
Yoshida reference . 

Applicants believe that all the claims are now in 
conditions for allowance. 

Favorable consideration and early issuance of the Notice of 
Allowance is respectfully requested. 



I hereby certify that the foregoing AMENDMENT G for U.S. 
Application No. 09/762,847 filed March 12, 2001, was deposited in 
first class U.S. mail, with sufficient postage, addressed to: 
Mail Stop: Amendments; Commissioner for Patents; P. O. Box 1450; 
Alexandria, VA, 22313-1450, on October 24, 2005. 

The Commissioner is hereby authorized to charge any 

additional fees, which may be required at any time during the 

prosecution of this application, except for the issue fee, 

without specific authorization, or credit any overpayment, to 
Deposit Account No. 16-0877. /] 



Respectfully submitted, 



PENDORF Sc CUTLIFF 
5111 Memorial Highway 
Tampa, FL 33634-7356 
(813) 886-6085 




Date: October 24, 2005 



CERTIFICATE OF MAILING AND AUTHORIZATION TO CHARGE 
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yl^mcrcapto-2-pcntfliionc and/or .2-mcthoxy-3-i9obW 
tsd pyraanc,;actcnninations were made ax^ordmg to 
the sicaDed "waflc-in room tor, the test utDizcd in the 
foflowing tabulated examples. 

According to this test, odor intensity is detcrmmed 
by a pand of at least five persons, preferably ten or 
more a«)rding to the scale hcrcinbdow set forth. 

A room with a volume of approximately 1,500 cubic 
feet is used- The room has fecflities for ventilation be- 
tween tests and is ircc from any significant air move- 
ment during the tests. No odor other than that of the 
warning agent being tested in present during the test 

A 3^ ml ethanolic sohition of the odoranl is ibcn 
vaporized into the room, the vaporization taking not 
more than 5 minutes to occor. The odoiant concentra- 
tion in the 3 ml .-olotion is such as to give a concentra- 
tion equivalent to that obtamed firom odorized gas 
(methane) dflmed to 1% gas in air. Thus at a conccntra- 

tion correspondmg to 1 pound odorant per 1 milhon 
cubic feet gas and 1 volume percent gas concentraaon 
in the room, the ethanol solution win contain 2.13 grams 

odorant per liter of solution. 

The person vaporizing the odorant docs not partici- 
pate in rating the samples to be tested and at least 15 
Snutes is allowed between each test to allow the oifac- ^ 

tory nerve to recover. After vaporization mto the room, 
a five member or larger odor panel rates odor intensity 
of the composition accordmg to the following scale: 



10 



15 



20 



.30 



Odor 



RtttBg 



No odor 

Bsniy DOtkcabte 
Easily i 
Strong 



. 35 



The odor mtcnsity is judged immediately after enter- 
ing the room. Any unusual character of the odor is 
noted and recorded. The average ratings are then calcu- 
lated, rounded off to the nearest one/tenth. Fmally, the 40 
results are interpreted using the above scale. 

Tabulated below are given average panel results de- 
termined as described above. The odor intensties of the 
various odorants alone or of odorant compositions con- 
taining the jadicatgl proportions of 4-methyl-4-mercap- 45 
to-2-pcntanonc and/or 2-mcthoxy-3-isobutyl pyrazine* 
arc given. The odor intensity determinations were made 
using four mixtures as set forth below and denoted as 
mixtures -A*-, -CT. 'T)^ "E^, -P' and "G": 

50 



FORJrfULAS 



Ingredieois 



Ptm by Weigfat 



Fonnola "A" 
Ethyl iiitu i| i riin 
Oiniethyl sulfide 
Methyl acryUie 

Aoctsldehyde 

2-Metlwry^W»biiryl pyranne • 

Tbsophaae 

Formula "B" 

Ethyl mercapoui 

t-8utyt mexcipcui 

Dimethyl sul5de 

Methyl icryUle 

o-Buanal 

Acetaklcbyde 

2-M«iboxy-3-bobiityi pyrme 1 
Formula "O* 
Ethyl I 



300.0 
200i) 
IOOjO 

sao 
3ao 

Gl5 
lOOJ) 



asao 

223.0 
75.0 

loao 
loao 

149J 
03 

35ao 



35 
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-continued 



FORMULAS. 



IngrcrtWrntt 



pmm by Weight 



t-Bmyi I 

Dimeihyl sulfide 
Methyl icrytate 
D-BodLiial 
Acetakfehyde 
Skatole 
FomnU "D^ 
Ethyl mercapoxi 
t-Bioyl mesLavAui 
4-a>ethyl i hm n ■tifD-2-peat»DOoe 

FonnoU "g* 
Etfayli 
t-B«ayl 1 




Fbnnnl**^}*' 



Etfayli 
t-Btttyli 
Dm^hyl sulfide 
Methyl acryUoe 

Acetaldchyde 



223.0 
73.0 
90L0 

lOOO 

i3ao 
lao 

3oao 

399J 

mo 
a5 

33010 

sao 

0,5 

3900 
399J 
lOO 

013 

3300 
223J0 
75i) 
900 
lOOO 
1300 



TABLE I 



NDmher 



Focnntft 

Code 
(odonnt) 



Propsne G^i 
^pooods pex 



Avenge 
Rathig 



I 

n 
m 
rv 

V 
VI 

vn 
vin 

DC 
X 
XI 



A 
A 
B 
B 

C 
C 
D 
E 
F 
O 
G 



3J) 
\J) 
3jO 
IJO 
3.0 
10 
15 
2J 
3J) 
IjO 



2.30 
Z90 
2J0 
235 
L20 
1.70 
2S5 
190 
180 
QlSO 
020 



On the basis of the testing procedure of Katz, ct al 
(Bureau of Mmes Technical Paper 4«0 "Intensrtio of 
Odors and Iniuting Effects of Wanting Agents from 
Flammable and Poisonous Gases" (1930)), 4-metfayl-4- 
mcrcapto-Z-pentanone and/or 2^nethoxy-l-»obatyl -f 
pyrazinc kt a concentration equivalent to 1 pound m 1 
mmon cubic feet of gas (metiiane) diluted to 1% mair 
gives a rating on the same basis of Table I of 2-3. The 
odor boosting effect of 4-mcthyl-4-mcrcapto.2-pento. 
none and/or 2-mcthoxy.3-isobutyl pyraanc/is clearly 
evident- The odor intensity of 4.methyl-4-mcrcapt«>-2. 
pcntanone and/or 2-methyl-3-isobutyl pyrazine^vcs 
rise to unexpected, unobvious and advantageous effects 
as when compared to ethane dimcrcaptan or mixtures of 
60 ethane dhnercaptan and thiophanc, eg. 15% ethane 
dimercaptan and Z5% thiophane. Similar results as 
shown in the table arc obtained with other base odor- 
ants of the prior art. 
The malodorant mixture herein described » cmi- 
65 ncntly suitable for use in combustible gases such as 
natural gas used in the home or in industry for cookmg 
or illumination. It possesses a distinctive odor thereby 
providing a timely warning of escaping gas even though 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG- 1 IS a schematic diagram showing a flow chart 
whereby the odorants of our invention are admixai 
with a hydrxxaxbon gas stream and the resulting fluid is 
then distributed. 

FIG. 2 is another embodiment showing the formation 
of the odorant mixtures of our invention and subsequent 
mixture with the hydrocarbon gas stream and subse- 
quent distribution of hydrocarbon gases. 

FIG. 3 is a cross section of a "Venturi" mixing appa- 
ratus section where the odorant mixture of our inven- 
tion is admixed with the hydrocarbon gas stream to 
fonn an odonzed gas. 

FIG. 4 is an embodiment of the apparatus of FIG. 3 
wherein the odorant gas is included in or on polymeric 
particles and air or nitrogen or another gas contactmg 
the polymeric particles picks up odorant from the poly- 
meric particles and the resulting gas mixture is ftdmix ed 
with a hydrocarbon gas str ram . 

SUMMARY OF THE INVENTION 

Natural gas is usuaOy odorized with mercaptans, 
aTTryl sulfidcs, cyclic sulfidcs or various blends of two or 
more of these rT***^*^'''^^ However, when the properties 25 
of these materials are compared with those of a theoreti- 
cally ideal odorant,, all will be found to be deficient in 
one or more areas. Some of the recognized features of 
an ideal odorant would be high odor str eng t h , high 
odor impact, high stability under pipeline conditions, 30 
moderate volatiUty, low corrosivity and low toxicity. 
Of the above features, odor strength (basically odor 
detectabtlity of the material at low concentrations) and 
odor impact (the ability of a particular odor to arrest 
attention) are probably of primary importance because 33 
these axe the features whic^ allow the detection of gas 
before it reaches hazardous concentrations. It is gener- 
ally recognized that of the above mfltfrrnts, the mercap- 
tgn< offer the highest odor intensity and the highest 
odor impact. However, it is also known that under 40 

pipeline conditions mercaptans are not stable 
because they are readily oxidized to essentially non- 
odorous materials. The alkyl sulfides and cyclic sulfides 
offer greater stability than merc^taits and have odor 
intensities similar to mercaptans, but generally have 45 
been less widely accepted because they lack the odor 
impact offered by mercaptans. 

Furthermore, U.S. Pat No. 3,545,949 teaches that of 
the mercaptans, t-butyl mercaptan has been preferred to 
be used commercially as a gas odorant because it b the 50 
least susceptible of the lower alkyl mercaptans to oxida- 
tion and consequently is the base for the majority of the 
gas odorants used today. U.S. PaL No. 3,545,949 further 
teaches that n-hexyl mercaptan and cyclohexyl mercap- 
tan overcome a number of problems theretofore exist- 55 
ing in the fleld of odorization of natural gas. 

Furthennore, m U.S. PaL No. ^,404,97 1 it was found 
that odor mtensity of conventional malodorants can be 
increased by incorporation in them of a small amount of 
ethane dimercaptan ranging from about 1% up to about 60 
20% by weight based on ethane dimercaptan and 
malodorant and used in a dosage of about 0.3 pounds 
per million cubic feet of hydrocartx>n gas. 

It has now been found that the odor intensity of all of 
the for egoing conventional .and prior art maiodor anS 65 
rmn be increasea oy mcorporation in them ot asmall 
amount of 4-mcthyl-4-mercapto-2-pcntanone and/or 
2-methoxy-3-isobutyl pyrazine,' the amount of 4-mcthyl- 



4-mer(2i^t^2-pentanone in the odorant can range from 
aboutnO%Jip to about 30%; preferably about 20% by 
weight*baSed on total malodoranL For example, a mix- 
ture of 20% 4-methyl-4-mercapto-2-pentanone and 80% 
thiophane used in a dosage of OJ pounds per million 
cubic feet (m.c.f.) of hydrocarbon gas has the same odor 
intensity as thiophane alone used at a dosage level of 2 
pounds per million cubic feet of the same hydrocarbon 
gas indicating a six-fold improvement. In addition, 
when using 4-mcthyl-4-mercapto-2-pentanone or 2-? 
methoxy-3-isobutyl pyrazine,' the odorant approaches 
ideality: 

high odor strength; 
high odor impact; 

high stability under pipeline conditions; 
moderate volatility; 
low corrosivity; and 
low toxicity. 

Ind*^^ 4-methyl-4-mcrcapto-2-pcntanone is used as a 
food flavorant as set forth supra. 

When using a mixture of 4-methyl-4-mercapto-2-pen- 
tanone and 2-metfaozy-3-isobotyl pyrazinev-the amount 
of mixture of 4-methyl-4-mercapto-2-peaQtanone and 
2-metbozy-3-isobutyl pyrazine may range from about J 
up to about 25% depending upon the proportion of 
2-methoxy-3-isobutyl pyraziia^in the 4-methyl-4-mer- 
capto-2-pentanone. Thus, wh^95% 2-methyl-3-isobu- 
tyl pyiazine is used, the amount of mixture of 2-f 
methoxy-3-isobuiy. ^^^.i^e' and 4-niethyl-4-mercapto- 
2-pentanone in the odorant can be as low as 1% and 
even lower (0.5%). When using a mixture containing 
50% 4-methyl-4-mercapto-2-penianone and 50% 2^ 
metboxy-3-isobutyl pyrazine/ the range may be firom 
about 2% up to at>out 25% with a preferred range of 
from about 2 up to about 5% in the base odorant 

When using only 2-methoxy-34sobuty! pyrazine^ in 
the base odorant without the 4-methyl-4-mercapto-2- 
pentanone, the range of 2-metlioxy-34Krfwityl pyrazine.' 
in the base odorant may vary from about 0.4% up to 
about 3%. 

It is preferred to use mixtures of 4-metfayl-4-mercap- 
to-2-pentanone and 2-methoxy-3-!Sobutyl pyrazine' 
ranging from about 1% 2-methoxy-3-isobutyl pyraane/ 
and 99% 4-methoxy-4-mercapto-2-pentanone up to 
about 50% 2-methoxy-3-isobatyl pyrazind and 50% 
4-methyl-4-mercapto-2-pentanone with a range of mix- 
ture in the base odorant of from about 0.6% up to about 
20%. 

The dosage of base odorant in the hydrocarbon gas 
may vary from about 0.05 pounds per million cubic feet 
up to about 1 potind per million cubic feet with a pre- 
ferred range of from about 0.1 up to about 03 pounds 
per million cubic feet. 

The method of mixing the conventional or base odor- 
ant and the odorant boosting B 4-methyl-4-mercapto-2- 
pentanone and/or 2-methoxy-3-i3obtityl pyrazine'is not 
criticaL Since these materials are relatively low boiling 
liquids, one or the other can be added to the other in the 
indicated proportion ranges in a manner applicable to 
the mixing of any compatible liquids. However, it is 
advisable to utilize mixing apparatus as set forth in the 
detailed description of the drawings, infra, or apparatus 
as disclosed in U.S. Pat No. 3,907,515 issued on Sept 
23. 1975 or U.S. Pat No. 4,025315 issued on May 24, 
1977, the disclosures of which are incorporated by ref- 
erence hcrein. 

To show the odor boosting effectiveness of the odor- 
ant mixture of the present invention containing 4-meth- 



) 



.y '/'- 
/ ,. 



r 
I 

I 



